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(54) BAR CODE READER 

(57)Abstract: 

PURPOSE: To provide a bar code reader which can read 
bar code information out in the best operation state 
according to the use state. 

CONSTITUTION: A set value of a frequency of scanning 
and a set value of LED illumination pulse width are 
written in as set value table in advance through a user 
setting process, and saved in an EEPROM 21. Before 
measurement is started, a CPU 6 reads the values out 
of the set value table in the EEPROM 21 and a CCD 
driving control circuit 5 drives a CCD image sensor 1 5 at 
maximum operation frequency. After the measurement is 
started, a projection LED driving circuit 9 turns on an 
LED array 1 1 according to the set value of the LED 
illumination pulse width and the CCD driving control 
circuit 5 varies output intervals of a CCD driving control 
signal CD according to the set value of the frequency of 
scanning. 
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Machine Translation 



Japanese Patent - 08-287176 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the bar code reader which used 

the image sensor (image sensor). 

[0002] 

[Description of the Prior Art]ln the barcode reader using an image sensor, it 
irradiates with light simultaneously over the other end from one end of the bar 
code which serves as a measuring object, for example by an LED (light emitting 
diode) array, The catoptric light is simultaneously received for example, with a 
CCD (charge coupled device) image sensor, it changes into an electrical signal, 
and bar code information is read by evaluating and analyzing the electrical 
signal. Such reading operation is repeatedly performed until a predetermined 
terminating condition is fulfilled. Hereafter, one reading operation is called one 
scan. 

[0003]Processing speed becomes quick, so that the frequency (scanning 
frequency per unit time) of reading operation is high. Since the time when image 
formation of the bar code is carried out to an image sensor is in inverse 
proportion to the scanning frequency per unit time on the other hand, the light 
income obtained for every scan decreases, so that the scanning frequency per 
unit time increases, and a read rate (the number of times whose reading to the 
number of times of reading operation was completed comparatively) becomes 
low. The scanning frequency per this unit time is appointed fixed by the hardware 
constitutions of each bar code reader. 
[0004] 

[Problem(s) to be Solved by the lnvention]Generally, in the bar code reader using 
an image sensor, since light is simultaneously irradiated over the whole bar code 
and this catoptric light is received between predetermined time, if a bar code 
moves during measurement, bar code information cannot be read correctly. 
Therefore, in order to read bar code information correctly using such a bar code 
reader, it is necessary to make the object to which the barcode label was given 
stand it still as much as possible. 

[0005]However, in the factory line of a factory, etc., it is requested that the bar 
code given to the object which moves is correctly measured with the small bar 
code reader using an image sensor. Then, the method of measuring the bar code 
which moves when only the time width in which a bar code is shorter than the 
time by which image formation is carried out to an image sensor carries out pulse 
lighting of the LED is proposed. 

[0006]ln this case, the influence of movement of a bar code decreases, so that 
the lighting times of LED are short. Since the quantity of the light irradiated on a 
bar code decreases on the other hand, a read rate falls. Then, the lighting times 
of LED are provided in the suitable value fixed by hardware constitutions 
according to the purpose of using each bar code reader. 



[0007]However, the best scanning frequency and the lighting times of LED 

change with operating conditions used as a measuring object, such as existence 

of movement of a bar code, movement speed of a bar code, and measurement 

distance. Therefore, the user is wanted to be able to read bar code information 

by the best operating state according to an operating condition. 

[0008]The purpose of this invention is to provide the bar code reader which can 

read bar code information by the best operating state according to an operating 

condition. 

[0009] 

[Means for Solving the Problem] 

(1) A bar code reader concerning the 1st invention invention of the 1st is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, a clock frequency setting-out means, and a control means. 
[001 0]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. A clock frequency setting- 
out means sets up clock frequency of an image sensor arbitrarily beforehand. A 
control means drives an image sensor with clock frequency set up by a clock 
frequency setting-out means. 

[001 1](2) A bar code reader concerning the 2nd invention invention of the 2nd is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, a clock frequency setting-out means, and a control means. 
[001 2]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. A clock frequency setting- 
out means sets up the 1st clock frequency of an image sensor arbitrarily 
beforehand. A control means drives an image sensor with the 2nd predetermined 
clock frequency more than the 1st clock frequency before measurement, and 
changes clock frequency of an image sensor to the 1 st clock frequency set up by 
a clock frequency setting-out means after a measurement start. 
[0013](3) A bar code reader concerning the 3rd invention invention of the 3rd is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, an irradiation time setting-out means, and a control means. 
[001 4]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. An irradiation time setting- 
out means sets up beforehand time of an optical exposure by a light projection 



means arbitrarily. A control means performs an optical exposure by a light 
projection means for every reading operation during time set up by an irradiation 
time setting-out means while it repeats reading operation by image sensor, 
binarization means, and an analysis means and performs it. 
[0015] 

[FunctionJIn the bar code reader concerning the 1st - the 3rd invention, light is 
irradiated by the bar code used as a read object, and the catoptric light is 
received, it is changed into an electrical signal, and an electrical signal is further 
changed into binarization data. And binarization data is analyzed and bar code 
information is read. This reading operation is repeatedly performed until a 
predetermined terminating condition is fulfilled. 

[0016]ln the bar code reader especially applied to the 1st invention, the clock 
frequency of an image sensor can be beforehand set up arbitrarily by a clock 
frequency setting-out means. This drives during measurement with the clock 
frequency to which the image sensor was set. Therefore, a user becomes 
possible [ adjusting the clock frequency of an image sensor so that reading of bar 
code information can be performed in the best operating state according to an 
operating condition ]. 

[0017]ln the bar code reader concerning the 2nd invention, While being able to 
set up the 1st clock frequency of an image sensor arbitrarily by a clock frequency 
setting-out means, before measurement, an image sensor drives with the 2nd 
clock frequency more than the 1st clock frequency, and it changes to the 1st 
clock frequency to which the clock frequency of the image sensor was set after 
the measurement start. Therefore, since it becomes possible to adjust the clock 
frequency of an image sensor so that reading of bar code information can be 
performed in the best operating state according to an operating condition, and 
the image sensor is driving the user with high clock frequency before the 
measurement start, The time from instructions of a measurement start to a 
measurement start becomes short, and measurement can be started promptly. 
[0018]ln the bar code reader concerning the 3rd invention, the time of the optical 
exposure by a light projection means can be beforehand set up arbitrarily by an 
irradiation time setting-out means. Thereby, light is irradiated for every reading 
operation by the bar code between the set-up time. Therefore, a user becomes 
possible [ adjusting the time of the optical exposure to a bar code so that reading 
of bar code information can be performed in the best operating state according to 
an operating condition ]. 
[0019] 

rExample lDrawing 1 is a block diagram showing the composition of the bar code 
reader by one example of this invention. In drawing 1 . LED drive circuit 1 for 
floodlighting, the binarization signal processing circuit 2, LED lighting circuit 3, 
the buzzer generation circuit 4, the control circuit 5 for CCD drives, CPU(central 
processing unit) 6, ROM(read-only memory) 7, and RAM(random access 
memory) 8, It is constituted by the one-chip microcomputer 9. 
[0020]LED drive circuit 1 for floodlighting drives LED array 1 1 for floodlighting via 
the driver 10. The light emitted from LED array 11 for floodlighting is irradiated by 
the bar code 30 through the lens 12 for floodlighting. It is reflected by the mirror 



14 through the lens 13 for light-receiving, and the catoptric light from the bar 
code 30 is received by CCD series 15. This CCD series 15 is driven by the 
control circuit 5 for CCD drives. 

[0021 ]CCD series 15 changes into an electrical signal the light which received 
light. The electrical signal outputted from CCD series 1 5 is given to the 
binarization circuit 17 via the amplifier 16. The binarization circuit 17 changes the 
amplified electrical signal into a binarization signal. The binarization signal 
outputted from the binarization circuit 1 7 is incorporated into RAM8 one by one 
as binarization data by methods, such as DMA (Direct Memory Access). The 
binarization signal processing circuit 2 analyzes the binarization data memorized 
by RAM8 (decoding), and reads bar code information. 

[0022]LED lighting circuit 3 makes the light switch on LED 18 and 19, in order to 
display the reading state of the bar code information by the binarization signal 
processing circuit 2. LED18 displays the existence of reading of bar code 
information. LED19 displays the stability of reading of bar code information. The 
buzzer generation circuit 4 sounds the buzzer 20, when bar code information is 
read by the binarization signal processing circuit 2. 

[0023]CPU6 controls each part in the one-chip microcomputer 9 according to the 
control program stored in ROM7. In EEPROM (Electrically Erasable and 
Programmable Read Only Memory; electrically read-only memory which can be 
written [ elimination / ] in) 21 . The scanning frequency per second (it is hereafter 
written as scanning frequency) and the preset value of LED lighting pulse width 
are saved as a setting value table. The communication circuit 22 transmits the 
reading result of the bar code information by the binarization signal processing 
circuit 2 to an external device while it receives various commands given from an 
external device and gives them to CPU6. 

[0024]LED array 1 1 for floodlighting constitutes a light projection means, CCD 
series 15 constitutes an image sensor, and the binarization circuit 1 7 constitutes 
a binarization means from this example. The binarization signal processing circuit 
2 constitutes an analysis means, EEPROM21 and the communication circuit 22 
constitute a clock frequency setting-out means and an irradiation time setting-out 
means, and LED drive circuit 1 for floodlighting, control circuit 5 for CCD drives, 
and CPU6 constitutes a control means. 

r0025 1Drawinq 2 is a signal waveform diagram of each part in the bar code 
reader of drawing 1 . In drawing 2 , read-out gate pulse signal RG and CCD-clock- 
signals CK are given to CCD series 15 from the control circuit 5 for CCD drives 
as CCD drive control signal CD. LED lighting pulse signal LP gas is given to LED 
array 1 1 for floodlighting via the driver 10 from LED drive circuit 1 for 
floodlighting. 

[0026]The pulse interval of read-out gate pulse signal RG serves as one 
scanning time, and the pulse width of LED lighting pulse signal LP gas serves as 
time of an optical exposure. At the time of non measurement, scanning frequency 
is set as a peak price and the scan time SO is fixed to shortest time. Thereby, 
CCD series 15 drives with maximum operating frequency. At the time of non 
measurement, the pulse width W0 of LED lighting pulse signal LP gas is being 
fixed to the value defined beforehand. 



[0027]lf the trigger signal TR for measurement starts is given, measurement will 
be started at the time of generating of the next pulse of read-out gate pulse 
signal RG. At the time of measurement, the scan time S1 of read-out gate pulse 
signal RG and CCD-clock-signals CK and the pulse width (LED lighting pulse 
width) W1 of LED lighting pulse signal LP gas are changed into a preset value, 
respectively. 

[0028]Thus, since CCD series 15 is driving with maximum operating frequency 
before the measurement start, the time from the input of the trigger signal TR to a 
measurement start serves as the shortest, and measurement is started promptly. 
[0029]Next, the user set processing in the bar code reader of this example is 
explained, referring to the flow chart of drawing 3 . First, it is judged whether the 
command is a scanning frequency setting command CPU6 as a command is 
inputted via the communication circuit 22 (Step S2). (Step S1 ) In the case of a 
scanning frequency setting command, the preset value of the scanning frequency 
inputted via the communication circuit 22 with a scanning frequency setting 
command is written in at the setting value table in RAM8 (Step S3). 
[0030]When the inputted command is not a scanning frequency setting 
command, it is judged whether the command is an LED lighting pulse width 
setting command (step S4). In the case of an LED lighting pulse width setting 
command, the preset value of the LED lighting pulse width inputted via the 
communication circuit 22 with the LED lighting pulse width setting command is 
written in at the setting value table in RAM8 (Step S5). 
[0031]When the inputted command is not an LED lighting pulse width setting 
command, it is judged whether the command is a save command (Step S6). In 
the case of a save command, each value of the setting value table in RAM8 is 
written in EEPROM21 (Step S7). 

[0032]When the inputted commands are other commands, (Step S8) and 
processing corresponding to each command are performed (step S9). Thus, the 
preset value of scanning frequency and the preset value of LED lighting pulse 
width are saved as a setting value table EEPROM21 . 

[0033]Next, operation of usual operation in the bar code reader of this example is 
explained, referring to the flow chart of drawing 4 . First, CPU6 reads the value of 
a setting value table into RAM8 from EEPROM21 (Step S10). The control circuit 
5 for CCD drives drives CCD series 15 with maximum operating frequency (Step 
S1 1). And it stands by until predetermined measurement start conditions are 
fulfilled (Step S12). Here, predetermined measurement start conditions are that 
the trigger signal TR for measurement starts is given from the exterior, or a 
measurement start command is given via the communication circuit 22. 
[0034]lf measurement start conditions are fulfilled, CPU6 will read LED lighting 
pulse width and the preset value of scanning frequency from the setting value 
table in RAM8 (Step S13). Thereby, LED drive circuit 9 for floodlighting makes 
LED array 1 1 for floodlighting turn on according to the preset value of LED 
lighting pulse width via the driver 10 (Step S14). The control circuit 5 for CCD 
drives changes the output interval of CCD drive control signal CD according to 
the preset value of scanning frequency (Step S15). 
[0035]Thus, Step S14 and the reading operation of S15 are repeated until 



predetermined measuring finish conditions are fulfilled (Step S16). Here, 
predetermined measuring finish conditions are that the measuring finish 
command was given via that the bar code information same twice was read, for 
example or the communication circuit 22. 

[0036]Thus, in the barcode reader of this example, Since scanning frequency 
and LED lighting pulse width can be set up arbitrarily, it becomes possible to 
adjust these values so that a user can do reading of bar code information in best 
processing speed and the best read rate according to an operating condition. 
[0037]Since CCD series 15 is driving with maximum operating frequency before 
measurement, when the trigger signal TR for measurement starts is inputted, the 
reading operation of bar code information can be started by the scanning 
frequency and LED lighting pulse width which were set up promptly. 
[0038]ln the bar code reader of this example, since LED drive circuit 1 for 
floodlighting, the binarization signal processing circuit 2, LED lighting circuit 3, 
the buzzer generation circuit 4, and the control circuit 5 for CCD drives are built 
in in the one-chip microcomputer 9, a miniaturization is attained. 
[0039] 

[Effect of the lnvention]ln the 1st invention, the clock frequency of an image 
sensor can be arbitrarily set up by a clock frequency setting-out means. 
Therefore, according to an operating condition, bar code information can be read 
by the best operating state. 

[0040]ln the 2nd invention, the 1st clock frequency of an image sensor can be 
arbitrarily set up by a clock frequency setting-out means, and an image sensor 
drives with the 2nd clock frequency more than the 1st clock frequency before 
measurement, and it changes to the 1st clock frequency with which the clock 
frequency of the image sensor was set up after the measurement start. 
Therefore, while a user can read bar code information by the best operating state 
according to an operating condition, the time from instructions of a measurement 
start to a measurement start serves as the shortest, and measurement of a bar 
code can be started promptly. 

[0041 ]ln the 3rd invention, the time of the optical exposure to a bar code can be 
arbitrarily set up by an irradiation time setting-out means. 
Therefore, according to an operating condition, bar code information can be read 
by the best operating state. 

TECHNICAL FIELD 

[Industrial Application]This invention relates to the bar code reader which used 
the image sensor (image sensor). 

PRIOR ART 

[Description of the Prior ArtJIn the barcode reader using an image sensor, it 
irradiates with light simultaneously over the other end from one end of the bar 
code which serves as a measuring object, for example by an LED (light emitting 
diode) array, The catoptric light is simultaneously received for example, with a 



CCD (charge coupled device) image sensor, it changes into an electrical signal, 
and bar code information is read by evaluating and analyzing the electrical 
signal. Such reading operation is repeatedly performed until a predetermined 
terminating condition is fulfilled. Hereafter, one reading operation is called one 
scan. 

[0003]Processing speed becomes quick, so that the frequency (scanning 
frequency per unit time) of reading operation is high. Since the time when image 
formation of the bar code is carried out to an image sensor is in inverse 
proportion to the scanning frequency per unit time on the other hand, the light 
income obtained for every scan decreases, so that the scanning frequency per 
unit time increases, and a read rate (the number of times whose reading to the 
number of times of reading operation was completed comparatively) becomes 
low. The scanning frequency per this unit time is appointed fixed by the hardware 
constitutions of each bar code reader. 

EFFECT OF THE INVENTION 

[Effect of the lnvention]ln the 1st invention, the clock frequency of an image 
sensor can be arbitrarily set up by a clock frequency setting-out means. 
Therefore, according to an operating condition, bar code information can be read 
by the best operating state. 

[0040]ln the 2nd invention, the 1st clock frequency of an image sensor can be 
arbitrarily set up by a clock frequency setting-out means, and an image sensor 
drives with the 2nd clock frequency more than the 1st clock frequency before 
measurement, and it changes to the 1st clock frequency with which the clock 
frequency of the image sensor was set up after the measurement start. 
Therefore, while a user can read bar code information by the best operating state 
according to an operating condition, the time from instructions of a measurement 
start to a measurement start serves as the shortest, and measurement of a bar 
code can be started promptly. 

[0041 ]ln the 3rd invention, the time of the optical exposure to a bar code can be 
arbitrarily set up by an irradiation time setting-out means. 
Therefore, according to an operating condition, bar code information can be read 
by the best operating state. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]Generally, in the bar code reader using 
an image sensor, since light is simultaneously irradiated over the whole bar code 
and this catoptric light is received between predetermined time, if a bar code 
moves during measurement, bar code information cannot be read correctly. 
Therefore, in order to read bar code information correctly using such a bar code 
reader, it is necessary to make the object to which the barcode label was given 
stand it still as much as possible. 

[0005] However, in the factory line of a factory, etc., it is requested that the bar 
code given to the object which moves is correctly measured with the small bar 



code reader using an image sensor. Then, the method of measuring the bar code 
which moves when only the time width in which a bar code is shorter than the 
time by which image formation is carried out to an image sensor carries out pulse 
lighting of the LED is proposed. 

[0006]ln this case, the influence of movement of a bar code decreases, so that 
the lighting times of LED are short. Since the quantity of the light irradiated on a 
bar code decreases on the other hand, a read rate falls. Then, the lighting times 
of LED are provided in the suitable value fixed by hardware constitutions 
according to the purpose of using each bar code reader. 
[0007]However, the best scanning frequency and the lighting times of LED 
change with operating conditions used as a measuring object, such as existence 
of movement of a bar code, movement speed of a bar code, and measurement 
distance. Therefore, the user is wanted to be able to read bar code information 
by the best operating state according to an operating condition. 
[0008]The purpose of this invention is to provide the bar code reader which can 
read bar code information by the best operating state according to an operating 
condition. 

MEANS 

[Means for Solving the Problem] 

(1) A bar code reader concerning the 1st invention invention of the 1st is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, a clock frequency setting-out means, and a control means. 
[001 0]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. A clock frequency setting- 
out means sets up clock frequency of an image sensor arbitrarily beforehand. A 
control means drives an image sensor with clock frequency set up by a clock 
frequency setting-out means. 

[001 1](2) A bar code reader concerning the 2nd invention invention of the 2nd is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, a clock frequency setting-out means, and a control means. 
[001 2]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. A clock frequency setting- 
out means sets up the 1st clock frequency of an image sensor arbitrarily 
beforehand. A control means drives an image sensor with the 2nd predetermined 
clock frequency more than the 1st clock frequency before measurement, and 
changes clock frequency of an image sensor to the 1 st clock frequency set up by 
a clock frequency setting-out means after a measurement start. 



[0013](3) A bar code reader concerning the 3rd invention invention of the 3rd is 
provided with a light projection means, an image sensor, a binarization means, 
an analysis means, an irradiation time setting-out means, and a control means. 
[001 4]A light projection means irradiates a bar code used as a read object. An 
image sensor receives catoptric light from a bar code with which light was 
irradiated by light projection means, and changes it into an electrical signal. A 
binarization means changes into binarization data an electrical signal outputted 
from an image sensor. An analysis means analyzes binarization data obtained by 
a binarization means, and reads bar code information. An irradiation time setting- 
out means sets up beforehand time of an optical exposure by a light projection 
means arbitrarily. A control means performs an optical exposure by a light 
projection means for every reading operation during time set up by an irradiation 
time setting-out means while it repeats reading operation by image sensor, 
binarization means, and an analysis means and performs it. 

OPERATION 

[Functionjln the bar code reader concerning the 1st - the 3rd invention, light is 
irradiated by the bar code used as a read object, and the catoptric light is 
received, it is changed into an electrical signal, and an electrical signal is further 
changed into binarization data. And binarization data is analyzed and bar code 
information is read. This reading operation is repeatedly performed until a 
predetermined terminating condition is fulfilled. 

[0016]ln the bar code reader especially applied to the 1st invention, the clock 
frequency of an image sensor can be beforehand set up arbitrarily by a clock 
frequency setting-out means. This drives during measurement with the clock 
frequency to which the image sensor was set. Therefore, a user becomes 
possible [ adjusting the clock frequency of an image sensor so that reading of bar 
code information can be performed in the best operating state according to an 
operating condition ]. 

[0017]ln the bar code reader concerning the 2nd invention, While being able to 
set up the 1st clock frequency of an image sensor arbitrarily by a clock frequency 
setting-out means, before measurement, an image sensor drives with the 2nd 
clock frequency more than the 1st clock frequency, and it changes to the 1st 
clock frequency to which the clock frequency of the image sensor was set after 
the measurement start. Therefore, since it becomes possible to adjust the clock 
frequency of an image sensor so that reading of bar code information can be 
performed in the best operating state according to an operating condition, and 
the image sensor is driving the user with high clock frequency before the 
measurement start, The time from instructions of a measurement start to a 
measurement start becomes short, and measurement can be started promptly. 
[0018]ln the bar code reader concerning the 3rd invention, the time of the optical 
exposure by a light projection means can be beforehand set up arbitrarily by an 
irradiation time setting-out means. Thereby, light is irradiated for every reading 
operation by the bar code between the set-up time. Therefore, a user becomes 
possible [ adjusting the time of the optical exposure to a bar code so that reading 
of bar code information can be performed in the best operating state according to 



an operating condition ]. 
EXAMPLE 

rExample lDrawing 1 is a block diagram showing the composition of the bar code 
reader by one example of this invention. In drawing 1 , LED drive circuit 1 for 
floodlighting, the binarization signal processing circuit 2, LED lighting circuit 3, 
the buzzer generation circuit 4, the control circuit 5 for CCD drives, CPU(central 
processing unit) 6, ROM(read-only memory) 7, and RAM(random access 
memory) 8, It is constituted by the one-chip microcomputer 9. 
[0020]LED drive circuit 1 for floodlighting drives LED array 1 1 for floodlighting via 
the driver 10. The light emitted from LED array 1 1 for floodlighting is irradiated by 
the bar code 30 through the lens 12 for floodlighting. It is reflected by the mirror 
14 through the lens 13 for light-receiving, and the catoptric light from the bar 
code 30 is received by CCD series 15. This CCD series 15 is driven by the 
control circuit 5 for CCD drives. 

[0021 ]CCD series 15 changes into an electrical signal the light which received 
light. The electrical signal outputted from CCD series 15 is given to the 
binarization circuit 17 via the amplifier 16. The binarization circuit 17 changes the 
amplified electrical signal into a binarization signal. The binarization signal 
outputted from the binarization circuit 1 7 is incorporated into RAM8 one by one 
as binarization data by methods, such as DMA (Direct Memory Access). The 
binarization signal processing circuit 2 analyzes the binarization data memorized 
by RAM8 (decoding), and reads bar code information. 

[0022]LED lighting circuit 3 makes the light switch on LED 18 and 19, in order to 
display the reading state of the bar code information by the binarization signal 
processing circuit 2. LED18 displays the existence of reading of bar code 
information. LED19 displays the stability of reading of bar code information. The 
buzzer generation circuit 4 sounds the buzzer 20, when bar code information is 
read by the binarization signal processing circuit 2. 

[0023JCPU6 controls each part in the one-chip microcomputer 9 according to the 
control program stored in ROM7. In EEPROM (Electrically Erasable and 
Programmable Read Only Memory; electrically read-only memory which can be 
written [ elimination / ] in) 21 . The scanning frequency per second (it is hereafter 
written as scanning frequency) and the preset value of LED lighting pulse width 
are saved as a setting value table. The communication circuit 22 transmits the 
reading result of the bar code information by the binarization signal processing 
circuit 2 to an external device while it receives various commands given from an 
external device and gives them to CPU6. 

[0024]LED array 11 for floodlighting constitutes a light projection means, CCD 
series 15 constitutes an image sensor, and the binarization circuit 17 constitutes 
a binarization means from this example. The binarization signal processing circuit 
2 constitutes an analysis means, EEPROM21 and the communication circuit 22 
constitute a clock frequency setting-out means and an irradiation time setting-out 
means, and LED drive circuit 1 for floodlighting, control circuit 5 for CCD drives, 
and CPU6 constitutes a control means. 

r00251 Drawinq 2 is a signal waveform diagram of each part in the bar code 



reader of drawing 1 . In drawing 2 . read-out gate pulse signal RG and CCD-clock- 
signals CK are given to CCD series 15 from the control circuit 5 for CCD drives 
as CCD drive control signal CD. LED lighting pulse signal LP gas is given to LED 
array 1 1 for floodlighting via the driver 10 from LED drive circuit 1 for 
floodlighting. 

[0026]The pulse interval of read-out gate pulse signal RG serves as one 
scanning time, and the pulse width of LED lighting pulse signal LP gas serves as 
time of an optical exposure. At the time of non measurement, scanning freguency 
is set as a peak price and the scan time SO is fixed to shortest time. Thereby, 
CCD series 15 drives with maximum operating frequency. At the time of non 
measurement, the pulse width WO of LED lighting pulse signal LP gas is being 
fixed to the value defined beforehand. 

[0027]lf the trigger signal TR for measurement starts is given, measurement will 
be started at the time of generating of the next pulse of read-out gate pulse 
signal RG. At the time of measurement, the scan time S1 of read-out gate pulse 
signal RG and CCD-clock-signals CK and the pulse width (LED lighting pulse 
width) W1 of LED lighting pulse signal LP gas are changed into a preset value, 
respectively. 

[0028]Thus, since CCD series 1 5 is driving with maximum operating frequency 
before the measurement start, the time from the input of the trigger signal TR to a 
measurement start serves as the shortest, and measurement is started promptly. 
[0029]Next, the user set processing in the bar code reader of this example is 
explained, referring to the flow chart of drawing 3 . First, it is judged whether the 
command is a scanning frequency setting command CPU6 as a command is 
inputted via the communication circuit 22 (Step S2). (Step S1) In the case of a 
scanning frequency setting command, the preset value of the scanning frequency 
inputted via the communication circuit 22 with a scanning frequency setting 
command is written in at the setting value table in RAM8 (Step S3). 
[0030]When the inputted command is not a scanning frequency setting 
command, it is judged whether the command is an LED lighting pulse width 
setting command (step S4). In the case of an LED lighting pulse width setting 
command, the preset value of the LED lighting pulse width inputted via the 
communication circuit 22 with the LED lighting pulse width setting command is 
written in at the setting value table in RAM8 (Step S5). 
[0031]When the inputted command is not an LED lighting pulse width setting 
command, it is judged whether the command is a save command (Step S6). In 
the case of a save command, each value of the setting value table in RAM8 is 
written in EEPROM21 (Step S7). 

[0032]When the inputted commands are other commands, (Step S8) and 
processing corresponding to each command are performed (step S9). Thus, the 
preset value of scanning frequency and the preset value of LED lighting pulse 
width are saved as a setting value table EEPROM21 . 

[0033]Next, operation of usual operation in the bar code reader of this example is 
explained, referring to the flow chart of drawing 4 . First, CPU6 reads the value of 
a setting value table into RAM8 from EEPROM21 (Step S10). The control circuit 
5 for CCD drives drives CCD series 15 with maximum operating frequency (Step 



S1 1). And it stands by until predetermined measurement start conditions are 
fulfilled (Step S12). Here, predetermined measurement start conditions are that 
the trigger signal TR for measurement starts is given from the exterior, or a 
measurement start command is given via the communication circuit 22. 
[0034]lf measurement start conditions are fulfilled, CPU6 will read LED lighting 
pulse width and the preset value of scanning frequency from the setting value 
table in RAM8 (Step S13). Thereby, LED drive circuit 9 for floodlighting makes 
LED array 1 1 for floodlighting turn on according to the preset value of LED 
lighting pulse width via the driver 10 (Step S14). The control circuit 5 for CCD 
drives changes the output interval of CCD drive control signal CD according to 
the preset value of scanning frequency (Step S1 5). 
[0035]Thus, Step S14 and the reading operation of S15 are repeated until 
predetermined measuring finish conditions are fulfilled (Step S16). Here, 
predetermined measuring finish conditions are that the measuring finish 
command was given via that the bar code information same twice was read, for 
example or the communication circuit 22. 

[0036]Thus, in the bar code reader of this example, Since scanning frequency 
and LED lighting pulse width can be set up arbitrarily, it becomes possible to 
adjust these values so that a user can do reading of bar code information in best 
processing speed and the best read rate according to an operating condition. 
[0037]Since CCD series 15 is driving with maximum operating frequency before 
measurement, when the trigger signal TR for measurement starts is inputted, the 
reading operation of bar code information can be started by the scanning 
frequency and LED lighting pulse width which were set up promptly. 
[0038]ln the bar code reader of this example, since LED drive circuit 1 for 
floodlighting, the binarization signal processing circuit 2, LED lighting circuit 3, 
the buzzer generation circuit 4, and the control circuit 5 for CCD drives are built 
in in the one-chip microcomputer 9, a miniaturization is attained. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

rDrawinq n it is a block diagram showing the composition of the bar code reader 
by one example of this invention. 

fPrawinq 2] lt is a wave form chart of each part in the bar code reader of drawing 
1 

fDrawing 3] lt is a flow chart which shows the user set processing in the bar code 
reader of drawing 1 . 

[Drawing 41 lt is a flow chart in the bar code reader of drawing 1 which usually 
shows the operation at the time of operation. 
[Description of Notations] 

1 The LED drive circuit for floodlighting 

2 Binarization signal processing circuit 

5 The control circuit for CCD drives 

6 CPU 

8 RAM 

9 One-chip microcomputer 



1 1 LED array 

15 CCD series 

1 7 Binarization circuit 

21 EEPROM 

22 Communication circuit 
30 Bar code 

[Claim(s)] 

[Claim 1]A bar code reader comprising: 

A light projection means which irradiates a bar code used as a read object. 
An image sensor which receives catoptric light from a bar code with which light 
was irradiated by said light projection means, and is changed into an electrical 
signal. 

A binarization means to change into binarization data an electrical signal 
outputted from said image sensor. 

An analysis means to analyze binarization data obtained by said binarization 
means, and to read bar code information, a clock frequency setting-out means to 
set up clock frequency of said image sensor arbitrarily beforehand, and a control 
means that drives said image sensor with clock frequency set up by said clock 
frequency setting-out means. 

[Claim 2]A bar code reader comprising: 

A light projection means which irradiates a bar code used as a read object. 
An image sensor which receives catoptric light from a bar code with which light 
was irradiated by said light projection means, and is changed into an electrical 
signal. 

A binarization means to change into binarization data an electrical signal 
outputted from said image sensor. 

An analysis means to analyze binarization data obtained by said binarization 
means, and to read bar code information, A clock frequency setting-out means to 
set up the 1st clock frequency of said image sensor arbitrarily beforehand, A 
control means which drives said image sensor before measurement with the 2nd 
predetermined clock frequency more than said 1st clock frequency, and changes 
clock frequency of said image sensor to said 1st clock frequency set up by said 
clock frequency setting-out means after a measurement start. 

[Claim 3]A bar code reader comprising: 

A light projection means which irradiates a bar code used as a read object. 
An image sensor which receives catoptric light from a bar code with which light 
was irradiated by said light projection means, and is changed into an electrical 
signal. 

A binarization means to change into binarization data an electrical signal 
outputted from said image sensor. 

An analysis means to analyze binarization data obtained by said binarization 
means, and to read bar code information, While repeating reading operation by 
irradiation time setting-out means to set up beforehand time of an optical 



exposure by said light projection means arbitrarily, said image sensor and said 
binarization means, and said analysis means and performing it, A control means 
which performs an optical exposure by said light projection means for every 
reading operation during time set up by said irradiation time setting-out means. 



